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less lagging current is produced by the converter by a decrease
of its field excitation, the e.m.f. of self-inductance of this lagging
current in the line lowers the alternating impressed voltage at
the converter and thus its direct-current voltage; and if a watt-
less leading current is produced by the converter by an increase
of its field excitation, the e.m.f. of self-inductance of this leading
current raises the impressed alternating voltage at the converter
and thus its direct-current voltage.

97. In this manner, by self-inductance in the lines leading to
the converter, its voltage can be varied by a change of field
excitation, or conversely its voltage maintained constant -at
constant generator voltage or even constant generator excita-
tion, with increasing load and thus increasing resistance drop
in the line; or the voltage can even be increased with increasing
load, that is, the system over-compounded.

The change of field excitation of the converter with changes
of load can be made automatic by the combination of shunt and
series field, and in this manner a converter can be compounded
or even over-compounded similarly to a direct-current generator.
While the effect is the same, the action, however, is different;
and the compounding takes place not in the machine as with a
direct-current generator, but in the alternating lines leading to
the machine, in which self-inductance becomes essential.

As the reactance of the transmission line is rarely sufficient
to give phase control over a wide range without excessive reac-
tive currents, it is customary, especially at 25 cycles, to insert
reactive coils into the leads between the converter and its step-
down transformers, in those cases in which automatic phase
control by converter series fields is desired, as in power trans-
mission for suburban and interurban railways, etc., or to specially
design the step-down transformers for high internal reactance.
Usually these reactive coils are designed to give at full-load
current a reactance voltage equal to about 15 per cent, of the
converter supply voltage, and therefore capable of taking care
of about 10 per cent, line drop at good power-factors.

VII. Variable Ratio Converters  ("Split Pole" Converters)

98. With a sine wave of alternating voltage, and the com-
mutator brushes set at the magnetic neutral, that is, at right
angles to the resultant magnetic flux, the direct voltage of a